THE VALIDATION OF THE DNA EXTRACTION METHOD FROM APIS MELLIFERA L. by Odagiu, Antonia et al.
 387 
Bulletin UASVM Animal Science and Biotechnologies, 65(1-2)/2008  
pISSN 1843-5262; eISSN 1843-536x 
 
 
THE VALIDATION OF THE DNA EXTRACTION METHOD  
FROM APIS MELLIFERA L. 
 
Odagiu Antonia, A. Vlaic, L.Al. Mărghitaş, I. Oroian, D. Dezmirean, Dana Pusta 
 
University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and 
Biotechnologies, 3-5 Manastur Street, 400372 Cluj-Napoca, Romania  
email: aodagiu@usamvcluj.ro  
 
Key words: DNA, validation, uncertainty  
 
Abstract. The validation of the method of DNA extraction from Apis mellifera L. tissue was the aim of 
our work. The honeybee samples were harvested from the apiary of the Department of Technology of Honeybee 
Rearing from the University of Agricultural Sciences and Veterinary Medicine Cluj–Napoca in August 2007. 
DNA was extracted according to the protocol proposed by Hunt et al., 1999 and modified by Wilkes and 
Oldroyd, 2003. The NANODROP device was used for purity measurements. In order to elaborate the validation 
protocol the following parameters were calculated: detection limit, quantification limit, repeatability, 




Even already common technique, the DNA extraction from insect tissue is not yet 
validated method in Romanian research laboratories, which must fulfill the requests off the 
present quality standards, as SR EN ISO: 17025. 
The necessity of being competitive on worldwide research market in the field imposed 
enhanced preoccupations for more accurate results beginning with elementary DNA analyses 
as extraction.  
 
MATERIAL AND METHOD 
 
The honeybee samples were harvested from the apiary of the Department of Technology 
of Honeybee Rearing from the University of Agricultural Sciences and Veterinary Medicine 
Cluj–Napoca in August 2007. DNA was extracted according to the protocol proposed by Hunt 
et al., 1999 and modified by Wilkes and Oldroyd, 2003. The NANODROP device was used 
for purity measurements. The data were statistically processed with WINSTAT 0.6v. 
program.  
The validation protocol was put into practice according to Eurachem/CITAC Guide, and 
characteristic parameters were calculated. In order to identify the detection limit, 30 purity 
measurements were performed and detection limit calculated with formula DL = 3 x sxo(1), 
where sxo -standard deviation. The quantification limit according to formula QL  = K x sxo(2), 
where K =10, according to IUPAC recommendations, repeatability with r = t∞ x 2 ½ x sr (3), 
where t∞ =Student factor and sr –standard deviation calculated within repeatability conditions 
and reproducibility with formula R=t∞ x 2 ½ x σR (4), where σR –standard deviation calculated 





Uncertainty for purity 
                                                                                     n 
                                                                                    ∑  (pi - pm)2 
                                                                                    i=1   
                                                             u (p)  =          —————                 (5)                  
                                                                                          n - 1 
where:  
n – number of purity measurements (10); n -1= degree of freedom (9) 
The standard uncertainty of the average for purity  
                     u (Xm) 
        um  =     ———   (6) 
                           n 
 
Xm- the average of purities 
The composed standard uncertainty 
 
                                         um       2                       
                  uc =             (—— )              (7)                                           
                                         Xm               
 
The extent uncertainty  
ue= k x uc  (8) 
where k  is the extension factor, which according to IUPAC is 2 for n - 1 > 6, for confidence 
interval 95%. The final results of the DNA purity measurements are expressed as follows: 
Purity (%) = [Measured purity, %] ± ue  (9) 
 
RESULTS AND DISCUSSIONS 
 
The detection limit of the DNA purity was - 0.22071% (table 1), quantification limit QL 
= 0.7357 % (table 1) the repeatability - 0.07304% (table 2), and reproducibility - 0.06538% 
(table 3). The value of the standard uncertainty of the average for purity 1,861% (table 4) was 
0.020571% and composed standard uncertainty uc = 0.01105%. The value obtained for extend 
uncertainty was ue = 0.0221%. For measured purity of 1.89%  the calculation of the real 
purity will be performed according to (9), Purity (%) = 1,89% ± 0.0221% meaning that the 
real values of the DNA purity will frame within 1.8679% and 1.9121%. 
The validation of the DNA extraction method from Apis mellifera tissue imposes the 
synthesis of the measured and calculated results as follows: 
1. The title of the method intend to be validated: DNA extraction  
2. Field of application: Insect  
3. Analit: Honeybee DNA 
4. Matrix: Insect tissue 
5. Technique: equipment, reactive 
6. Strategy: 
  6.1 - the use of reference materials:  
       6.2 - the estimation of the measurement uncertainty 
       6.3 - the determination of the precision by repeatability and reproducibility 
7. Reference values: DNA optimal purity frames within 1.75 % - 1.90 %. 
8. Performance parameters 
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Table 1 
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Table 2  





The average of the  10 purity 
determinations, %  


























The average of the  10 purity 
determinations, %  




















x i - x  (x i - x ) 2  
1. 1.89 0.029 0.000841 
2. 1.92 0.059 0.003481 
3. 1.78 -0.081 0.006561 
4. 1.73 -0.131 0.017161 
5. 1.82 -0.041 0.001681 
6. 1.89 0.029 0.000841 
7. 1.91 0.049 0.002401 
8. 1.93 0.069 0.004761 
9. 1.88 0.019 0.000361 
10. 1.86 -0.001 1E-06 
          x =  1.86100 % 




The calculations imposed by the validation method of DNA extraction from Apis 
mellifera L. tissue were performed. The obtained results allow us to implement this protocol. 
 
Performance parameters Calculation data Conclusions concerning the results 
Minimum detection limit  Ld s The obtained detection limit 0.22071 % 
is satisfactory. 
Measurement limits 
- The quantification limit 
- The suitability of the measurement domain  
 
p, s         
QL = 0.7357 % is suitable for the 





p, s         
Satisfactory repeatability (0.07304%) 
and reproducibility (0.06538%) values 
were obtained. 
The measurement uncertainty ue 0.0221% was the value of uncertainty 
calculated for the validation method          
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